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Specification 

1. Title of the Invention 

An abnormality warning system for engine cooling water 
system 

2. Claim: 

An abnormality warning system for engine cooling water 
system comprising: a water temperature sensor disposed at a 
cooling water passage through an engine; an engine speed sensor 
for sensing a rotational speed of the engine; a control unit 
for performing a predetermined operation based on the sensed 
values given by the sensors and outputting a signal generated 
from the result of the operation; and a warning device activated 
by said signal outputted from said control unit, 

said control unit comprising: temperature difference 
calculating means for calculating a fluctuation of water 
temperature during a predetermined time period following engine 
start; and temperature difference judging means for making 
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judgment by comparing the temperature difference given by the 
temperature difference calculating means with a predetermined 
reference temperature difference, 

the warning system operating to give a warning about 
abnormality of said engine cooling water system, 

3 . Detailed Description of the Invention 

[Industrial Field of Application] 
The present invention relates to a warning system adapted 
to detect abnormality of a cooling water system for engine and 
to give a warning about the abnormality. More particularly, 
the invention relates to the warning system adapted to detect 
the abnormality of the cooling water system for engine based 
on the fluctuations of cooling water temperature. 

[Prior Art] 

Examples of the conventional warning system of this type 
include: a warning system, as disclosed in JP-A-57-88214 , which 
activates a warning device when a comparison value exceeds a 
set value, the comparison value determined by comparing data 
obtained by detecting an engine cooling fluid condition as an 
electrical signal based on a freezing temperature thereof with 
data obtained by detecting an outside-air temperature as an 
electrical signal; a warning system, as disclosed in 
JP-A-58-82043 , which provides a feedbaclc control of an engine 
speed to adjust a fluctuated engine speed to a predetermined 
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value when a sensor system for sensing the temperature of engine 
cooling water detects abnormality by means of a diagnostic 
circuit; and the like. 

[Problems to Be Solved by the Invention] 
The aforementioned prior-art systems have the following 
problems. The former system merely affords a measure for 
obviating a failure resulting from the freeze-up of a radiator 
in a nonoperational state of the engine. A drawback of the 
latter system is as follows . When the cooling water temperature 
fluctuates sharply due to a failure of the cooling water system, 
for instance, what the latter system can do in this state is 
to detect the abnormal temperature of the cooling water and 
to control the engine speed. Accordingly, the latter system 
falls short of offering information necessary for restoring 
a malfunctioning portion to a working order. 

The invention is directed to a solution to such problems. 
It is an object of the invention to provide an abnormality warning 
system for engine cooling water system, which is adapted to 
detect abnormality or failure of the engine cooling water system 
during warm-up time following engine start, thus serving for 
the purpose of preventing an engine from operating in an abnormal 
state caused by such abnormality. 

[Means for Solving the Problems] 
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In accordance with the invention for achieving the above 
object, an abnormality warning system comprises: a water 
temperature sensor disposed at a cooling water passage through 
an engine; an engine speed sensor for sensing the rotational 
speed of the engine; a control unit for performing a 
predetermined operation based on sensed values given by the 
sensors and outputting a signal generated from the result of 
the operation; and a warning device activated by the signal 
outputted from the control unit, the control unit comprising: 
temperature difference calculating means for calculating a 
fluctuation of water temperature during a predetermined time 
period following engine start; and temperature difference 
judging means for making judgment by comparing the temperature 
difference given by the temperature difference calculating 
means with a predetermined reference temperature difference, 
the warning system giving a warning about abnormality of the 
cooling water system for engine. 

[Operations] 

According to the above arrangement , when the temperature 
difference associated with the water temperature fluctuations 
during the predetermined time period following engine start 
is smaller than the predetermined reference temperature 
difference, the control unit applies the output signal to the 
warning device which, in turn, gives a warning about the 
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abnormality or failure of the cooling water system. 

[Embodiment] 

Referring to the accompanying drawings, one embodiment 
of the invention will be described as below. 

Referring to Fig. 1, a reference character 1 represents 
an engine ; a reference character 2 represents an inj ector driven 
by an output signal from a control unit 3 for injecting a fuel 
into the engine 1, the fuel supplied from a fuel tank 4 by means 
of a fuel pump 5; a reference character 6 represents a throttle 
valve assembled in a throttle body 8 and operative to control 
the amount of suction air supplied via a suction pipe 7; and 
a reference character 9 represents a starter switch. 

An output signal from the starter switch 9, an output 
signal from a cylinder-associated internal pressure sensor 10 
for sensing the internal pressure of an air cylinder of the 
engine 1, an output signal from an engine speed sensor 11, and 
an output signal from a water temperature sensor 12 disposed 
at a cooling water passage through the engine 1 are applied 
to the control unit 3. The signals along with a time variable 
defined and counted by a timer 23 (to be described hereinlater) 
are used to perform a desired operation, the timer disposed 
in the control unit 3 . Judgment is made as to whether the 
temperature of the cooling water in the engine 1 is at an abnormal 
level or not. When the water temperature is determined to be 



5 



1 



at the abnormal level, the control unit 3 provides an output 
signal to activate a warning device 13 . 

At the time of engine start, it is possible to detect 
an event that the concentration of an antifreeze solution 
deviates from a normal concentration so that the cooling water 
is frozen in the cooling water passage and is not circulated 
normally. 

Referring to Fig. 2 , description is made on an arrangement 
and a control function of the control unit 3 . 

When applied with the output signal from the starter switch 
9, an output signal PI from the cylinder-associated internal 
pressure sensor 10 for sensing the internal pressure of the 
air cylinder of the engine 1, and an output signal Ne from the 
engine speed sensor 11, engine driven- state judging means 2 0 
determines the engine 1 to be in complete explosion condition 
and then outputs a signal to warm-up rotational speed detecting 
means 2 1 . 

Based on the output signal applied when the engine 
driven- state judging means 2 0 determines the engine 1 to be 
in complete explosion condition and on the output signal from 
the engine speed sensor 11, the warm-up rotational speed 
detecting means 21 detects a warm-up rotational speed Nei and 
then outputs a signal to complete-explosion water temperature 
detecting means 22 . Based on an output signal Tw from the water 
temperature sensor 12 and the signal indicative of the warm-up 
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rotational speed Nei output ted from the warm-up rotational speed 
detecting means 21, the complete-explosion water temperature 
detecting means 22 detects a water temperature at complete 
explosion Twi. 

On the other hand, the engine driven- state judging means 
20 outputs the signal to the timer 23 which counts a predetermined 
time period t sec. After the lapse of the predetermined time 
period, the timer outputs a signal to elapsed-time detecting 
means 24, which outputs a signal to water temperature detecting 
means 25. When applied with the output signal from the 
elapsed-time detecting means 24, the water temperature 
detecting means 25 detects a water temperature Tw2 based on 
the output signal from the water temperature sensor 12 . 

Temperature difference calculating means 2 6 calculates 
a temperature difference Atw based on" the water temperature 
Twi given by the complete-explosion water temperature detecting 
means 22 and the water temperature water Tw2 given by the water 
temperature detecting means 25 and then, outputs to temperature 
difference judging means 28 a signal indicative of Atw=Tw2-Twi. 
On the other hand, reference temperature-difference setting 
means 27 defines a reference temperature difference Ato based 
on the warm-up rotational speed Nei given by the warm-up 
rotational speed detecting means 21. The temperature 
difference judging means 28 compares the temperature difference 
Atw determined by the temperature difference calculating means 
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26 with the reference temperature difference Ato defined by 
the reference temperature -difference setting means 27. When 
the temperature difference Atw is smaller than the reference 
temperature difference Ato, the temperature difference judging 
means 28 outputs a signal to the warning device 13 for giving 
a warning about the abnormality of the cooling water system. 

Next, the operations of the invention based on the 
aforementioned arrangement will be described with reference 
to a flow chart of Fig. 3. 

At Step SlOl firstly, determination is made as to whether 
the starter switch 9 is ON or not. If the starter switch 9 
is ON, the operation flow proceeds to Step S102 to determine 
whether the engine 1 is in complete explosion condition or not . 
If the engine 1 is in complete explosion condition, the operation 
flow proceeds to Step S103 to set the timer 23 and then proceeds 
to Step S104 to detect the water temperature at complete 
explosion twx- 

Next, at Step S105, determination is made as to whether 
the timer 23 indicates the lapse of the predetermined time period 
t sec or not . If the predetermined time period t sec has elapsed, 
the operation flow proceeds to Step S106 to detect the water 
temperature Tw2 after the lapse of the predetermined time period. 
At Step S107, the temperature difference Atw between the 
complete -explosion water temperature Twi and the water 
temperature after the lapse of the predetermined time period 
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Tw2 is calculated. At Step S108, the resultant temperature 
difference Atw is compared with the reference temperature 
difference Ato- If the temperature difference Atw is smaller 
than the reference temperature difference Ato, the operation 
flow proceeds to Step S109 to activate the warning device 13 
for giving a warning about the abnormality or failure of the 
cooling water system. 

As described above, the abnormality of the cooling water 
system is judged based on the temperature difference Atw between 
the cooling water temperature Twi immediately after the complete 
explosion condition of the engine 1 and the cooling water 
temperature Tw2 after the lapse of the predetermined time period 
from the complete explosion. Therefore, it is ensured that 
the circulating conditions of the cooling water are unerringly 
grasped . 

While the embodiment uses a combination of the signals 
from the cylinder-associated internal pressure sensor 10 and 
the engine speed sensor 11 as the input signal to the engine 
driven- state judging means 20, the input signal may consists 
of the signal from the engine speed sensor 11. In this case, 
the driven state of the engine may be judged based on a rotational 
speed of the engine which is idling after warm-up, such as 600 
to 800 rpm. 

On the other hand, the set value for the timer 23 may 
be empirically decided based on warm-up water temperature 
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characteristics of the engine. The set value may be so decided 
as to include a time required for the water temperature to 
stabilize . 

[Advantages of the Invention] 

As described above, the invention ensures that the 
circulating conditions of the cooling water are unerringly 
grasped because the invention is arranged to calculate the 
temperature difference associated with the temperature 
fluctuations of the engine cooling water during the 
predetermined time period following engine start and to compare 
the temperature difference associated with the temperature 
fluctuations of the coolingwater with the reference temperature 
difference thereby to determine the presence of the abnormality 
or failure of the cooling water system. 

Furthermore, the invention makes judgment when the engine 
is in the warm-up state, thus providing an early detection of 
the abnormality or failure of the cooling water system. 
Accordingly, the engine can be protected from an unexpected 
accident . 

In addition, the invention is adapted to warn an operator 
about the abnormality of the cooling water system thereby 
permitting the operator to take a prompt action to cope with 
the abnormality. 
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4. Brief Description of the Drawings 

Fig. 1 is a schematic diagram showing the overall 

arrangement of the inventions- 
Fig. 2 is a block diagram showing a control unit; and 
Fig. 3 is a flow chart showing the operations of the 

invention. 

1: ENGINE, 3: CONTROL UNIT, 11: ENGINE SPEED SENSOR, 12: WATER 
TEMPERATURE SENSOR, 26: TEMPERATURE DIFFERENCE CALCULATING 
MEANS, 28: TEMPERATURE DIFFERENCE JUDGING MEANS 
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FIG. 1 

13: WARNING DEVICE 

9: STARTER SWITCH 

11: ENGINE SPEED SENSOR 

3: CONTROL UNIT 

10: CYLINDER- ASSOCIATED INTERNAL PRESSURE SENSOR 
FIG. 2 

9: STARTER SWITCH 

10: CYLINDER-ASSOCIATED INTERNAL PRESSURE SENSOR 

11: ENGINE SPEED SENSOR 

12 : WATER TEMPERATURE SENSOR 

20: ENGINE DRIVEN- STATE JUDGING MEANS 

21: WARM-UP ROTATIONAL SPEED DETECTING MEANS 

22: COMPLETE -EXPLOSION WATER TEMPERATURE DETECTING MEANS 

25: WATER TEMPERATURE DETECTING MEANS 

26: TEMPERATURE DIFFERENCE CALCULATING MEANS 

27: REFERENCE TEMPERATURE -DIFFERENCE SETTING MEANS 

28: TEMPERATURE DIFFERENCE JUDGING MEANS 

13 : WARNING DEVICE 

23: TIMER 

24 : ELAPSED-TIME DETECTING MEANS 

FIG. 3 
START 
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SlOl: STARTER SWITCH ON? 

S102: ENGINE IN COMPLETE EXPLOSION CONDITION? 
S103: SET TIMER (COUNT t sec) 

S104 : DETECT COMPLETE -EXPLOSION WATER TEMPERATURE tWi 

S105: ELAPSED TIME > t sec? 

S106: DETECT WATER TEMPERATURE TWz 

S107: CALCULATE TEMPERATURE DIFFERENCE Atw (Atw=Tw2-Twi) 
S108: TEMPERATURE DIFFERENCE Atw SMALLER THAN REFERENCE 
TEMPERATURE DIFFERENCE ATq? 
S109: ACTIVATE WARNING DEVICE 
END 
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(54) COOLING WATER SYSTEM ABNORMALITY ALARM DEVICE FOR ENGINE 

(57)Abstract: 

PURPOSE: To enable early warning of the abnormality of a 
cooling water system in detecting the abnormality from an 
engine speed and a cooling water temperature by determining 
the abnormality when a temperature difference due to a 
change in water temperature after a predetermined time after 
starting is not greater than the reference value. 
CONSTITUTION: A control unit 3 receives detection values 
from a starter switch 9, cylinder inner pressure sensor 1 0, 
engine speed sensor 11, cooling water temperature sensor 12, 
etc. The control unit 3 carries out predetermined computation 
according to an engine speed and a cooling water 
temperature, and determines abnormality of a cooling water 
system. When complete explosion in an engine is detected 
from the engine speed and a cylinder inner pressure at 
starting, a complete explosion water temperature is detected 
from a warmed-up engine speed and an output from the water temperature sensor 12, and a 
difference between the complete explosion water temperature and a water temperature after 
a predetermined time. If the difference is lower than a predetermined reference temperature 
difference, it is determined that the cooling water system is abnormal because of freezing or 
the like of the cooling water system, and an alarm device 13 is operated. 
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